Doppler ultrasound was used to measure blood flow velocity in the anterior cerebral artery of six premature infants with posthaemorrhagic hydrocephalus, before and after intermittent cerebrospinal fluid (CSF) drainage, on 23 occasions. There was a significant increase in mean blood flow velocity after the drainage procedures (+5.6 cm/s, 950/0 confidence interval +2-9 to +8-3 cm/s), which was accompanied by a decrease in velocity waveform pulsatility. CSF pressure also fell significantly. In patients with posthaemorrhagic hydrocephalus, intermittent CSF drainage was associated with acute changes in cerebral haemodynamics. (Arch Dis Child 1993; 69: 74-76) 
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(Arch Dis Child 1993; 69: [74] [75] [76] There is still uncertainty regarding the optimum timing and frequency of intermittent cerebrospinal fluid (CSF) drainage in the management of posthaemorrhagic hydrocephalus. Although the aim of such treatment is to prevent further cerebral damage, it can lead to the introduction of infection, direct ventricular puncture may result in porencephalic cyst formation, and there can be further intraventricular haemorrhage.1 A large multicentre trial showed only limited benefit for frequent early drainage performed on the basis of ventricular size when compared with a more conservative regimen.2
It is possible, however, that the most important benefit of CSF drainage is the avoidance of compromise of the cerebral circulation resulting from raised intracranial pressure, rather than to prevent anatomical distortion. If this were the case, it would be expected that cerebral blood flow would increase after the procedure.
We have therefore used Doppler ultrasound to measure anterior cerebral artery blood flow velocity, before and after intermittent CSF drainage, in order to determine whether this procedure is associated with any changes in cerebral haemodynamics. Table 2 Anterior cerebral artey bloodflow velocity and pulsatility index, mean arterial blood pressure, and CSF pressure. The mean baseline value before the procedure, and the mean change which followed it, are shown for each subject Measurements were performed just before the procedure, then the puncture was performed, thereafter the infant was allowed to settle for 10-15 minutes, and the measurements were then repeated with the infant lying quietly or asleep. Case 1 also had a number of measurements taken between procedures.
Between one and 11 procedures were measured on each infant. For each subject the mean baseline velocity and the mean change in velocity after the procedure were calculated.
Using these six intrasubject means an overall mean change in velocity was calculated, and statistical analysis was performed using Student's paired t test. The same method of analysis was used for pulsatility index, blood pressure, and CSF pressure data.
Results
After the drainage procedures, anterior cerebral artery blood flow velocity increased by a mean of 5-6 cm/s (t=5-4, 5 df, p<0 01; table 2), and pulsatility index fell by a mean of 0-49 (t=3-1, 5 df, p<005). Blood flow velocity increased after 20/23 procedures and pulsatility index fell after 19/23 procedures. The increase in mean blood flow velocity was lowest in case 6 in whom the mean pulsatility index was higher after the procedures.
There was no significant change in blood pressure after the procedures, but CSF pressure fell significantly by a mean of 9 1 mm Hg (1I2 kPa) (t=7-3, 3 df, p<0-0 1). The figure shows the results from case 1, who was studied in greatest detail. This infant required CSF to be drained via ventricular puncture, as negligible CSF was obtained via the lumbar route. At the time that CSF drainage was commenced, blood flow velocity had fallen to relatively low levels. After the second procedure ultrasound imaging showed a localised parenchymal haemorrhage at the site of the puncture, which later developed into a small parenchymal 'needle track' cyst. Before this procedure blood flow velocity was at its lowest recorded level. Although there were acute changes in blood flow velocity after most of the procedures, there also appeared to be delayed effects, for example a sustained increase in blood flow velocity followed a period of regular CSF drainage, and a sustained reduction in blood flow velocity followed a period when CSF was not drained (such as that which occurred after the insertion of the reservoir). For this infant there was no statistically significant correlation between the change in blood flow velocity and the change in CSF pressure (r=0-42) or the change in cerebral perfusion pressure (r=0-52).
Only two of the infants who were studied survived, and neither of these suffer from any major disability, although case 1 has a ventriculoperitoneal shunt. Of the remaining infants, two died of severe respiratory disease (cases 2 and 4), it was impossible to wean the infant with dystrophia myotonica (case 3) from ventilation, and case 5 died with candida ventriculitis.
Discussion
Intermittent CSF drainage was associated with a significant increase in cerebral artery blood flow velocity and a significant fall in cerebral artery pulsatility index. These changes could be attributed to a number of factors.
It is most likely that the increase in blood flow velocity reflects an increase in cerebral blood flow in response to a reduction in intracranial pressure after CSF drainage. Mean CSF pressure, which is likely to be the same as intracranial pressure, was lower after the procedure in all the infants in whom it was measured. The 'recruitment' effects seen after frequent drainage in infant 1 could also be explained by a gradual decrease in baseline CSF pressure. However, there was no statistically significant association between the size of the increase in blood flow velocity and the magnitude of the change in CSF pressure or cerebral perfusion pressure.
We feel it is unlikely that the changes were caused simply by the disturbance associated with the procedure or the measurements. Each baby was allowed to return to a resting state before the second set of measurements were performed, and mean blood pressure was no higher at this time. We had not previously found any consistent increase when measurements of cerebral artery blood flow velocity were repeated without any therapeutic inter- A treatment regimen where the number of procedures was limited was found to lead to major variations in CSF pressure and cerebral artery blood flow velocity. We found that the smallest changes in blood flow velocity were seen in the infant who was managed more actively. However, more frequent intervention increases the risk of complications, which may negate the benefits of treatment.2 An alternative policy of only draining CSF when cerebral artery blood flow velocity begins to fall might prevent major compromise of the cerebral circulation, and there would be fewer procedures than would be necessary when intervening solely on the basis of ventricular measurements. 
